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There is little doubt that foreign direct investment (FDI) plays an increasingly large role in the world economy. This rising importance has led to increased research into the policies that governments use to influence multinational enterprises (MNEs). Of these, taxation has received the bulk of the attention. 1 Within this, there is a growing sub-literature on the effects of tax treaties on FDI. 2 Although this literature"s theory generally presupposes thatin line with the OECD's (1997) model treatytreaties are intended to increase FDI, the empirical work generally finds no evidence for this. Instead, researchers generally find either an insignificant or a weakly negative effect of treaty formation on FDI. 3 This is often interpreted suggesting that the FDIincreasing aspects of treaties (such as tax certainty or withholding tax reductions) balance against their FDI-reducing aspects (such as information exchange and added transfer pricing regulations) yielding a zero net effect of treaties on MNEs.
This paper adds to this literature by utilizing firm-level data. This permits us to analyze both the level of FDI (measured by affiliate sales) as other papers do as well as several other dimensions of MNE behavior. In particular, we find that although there is no significant impact on the level of FDI (the intensive margin) when a tax treaty enters into force, it does increase the probability of investment in a country (the extensive margin),by 0.1%. Although small in absolute value, when one considers that the average probability of investment in our data is only 0.6%, this effect becomes meaningful. Examination of the extensive margin is impossible using the country-level data employed in other studies. Furthermore, we consider whether the implementation of a treaty affects other aspects of a MNE"s behavior, specifically its exporting and importing activities. Using a simple model, we show that if a treaty affects the tax rate paid in the host, this may well affect the value of a subsidiary as a vertical affiliate (i.e. where output is exported back to the parent) or an export platform (where exports are sent to third countries). 4 Furthermore, this affects the incentive to import from the parent. Here, we find that although a treaty has no effect on exports to third countries, we do find significant effects on trade with the parent. Specifically, exports to the parent fall while imports of intermediate goods from the parent rise. In particular, these effects are most significant for affiliates that trade little relative to the size of their overall sales. These changes in intra-firm trade are all consistent with a treaty increasing the effective host tax, leading the MNE to change trade behavior to minimize tax liabilities. Again, study of the issue is made possible by our use of firm-level data. Thus, our study broadens the empirical research on tax treaties by examining several heretofore unexplored facets of MNE behavior.
To put our results in context, it is useful to review the purposes of tax treaties. As discussed by Blonigen and Davies (2004b) , tax treaties play four major roles, two of which are likely to increase FDI and two of which tend to reduce it. First, tax treaties standardize tax definitions and jurisdictions. Janeba (1996) theoretically shows that such coordination can reduce the double taxation of affiliate income. Second, tax treaties affect the taxation of MNEs by lowering withholding taxes and increasing tax certainty. In particular, Edmiston, Mudd, and Valev (2003) find that uncertainty over tax policy is a significant barrier to FDI. Thus, if a tax treaty reduces the likelihood of a host nation unilaterally changing its tax policy, this added certainty would increase FDI. Combined, these two roles of treaties increase the expected value 3 of after-tax returns from FDI leading one to expect that the introduction of a treaty should increase FDI.
These FDI-increasing aspects of treaties are however at least partially offset by two FDIreducing roles of treaties. The first of these is increased enforcement of transfer pricing regulation. This occurs by the introduction of additional regulations on the calculation of internal prices, establishing guidelines for resolving disputes between taxation authorities, and encouraging the exchange of information between authorities. 5 Second, treaties often establish anti-treaty shopping provisions that inhibit the ability to funnel profits through low-tax treaty partners in order to minimize tax payments. 6 Since these increase the taxation of affiliate income in a given host, they would lead one to anticipate that a tax treaty might reduce FDI.
Given the conflicting directions of these effects, which effects dominate becomes an empirical question. Davies (2004a, 2004b) represent the first attempts to estimate the impact of tax treaties on FDI. Respectively using panel data on OECD FDI (where FDI is measured as stocks) and US FDI (where it is measured as stocks or sales), these papers find that after controlling for country fixed effects there is either a small negative or insignificant effect of treaty formation on FDI. Davies (2003) finds a similar result for the renegotiation of a preexisting treaty. In a similar fashion, Louie and Rousslang (2007) are able to eliminate the significance of treaties for the rate of return of an affiliate by including proxies for host country governance and political stability. Instead of investigating overall FDI, Di Giovanni (2005) utilizes panel data on cross-border mergers and acquisitions yet still finds no effect from treaty formation.
4 Two other papers, however, find significantly negative effects of treaty formation. Egger, Larch, Pfaffermayr, and Winner (2006) , who control for the endogenous selection of which treaties are actually formed, find that treaties significantly reduce FDI stocks. Finally, Millimet and Kumas (2007) use a quantile treatment effects approach to the data of Blonigen and Davies (2004b) and find that although there is a slight positive effect when FDI levels are initially small, they are significantly negative in the upper quantiles of the FDI distribution. They therefore conclude that the use of a specification imposing a common coefficient on the treaty variable across all observations misses key information but that for the majority of FDI, treaties reduce investment.
Taken as a whole, the empirical evidence thus indicates that if anything the FDI-deterrent aspects of treaty formation win out. Our empirical work expands on this by utilizing affiliatelevel data from Swedish-owned multinationals from 1965 to 1998. To our knowledge, this is the first time such micro-level data have been used. In line with earlier studies, we find no significant effect from treaty formation on the level of affiliate sales (the same measure of FDI used by Blonigen and Davies (2004b) , Davies (2003) , and Millimet and Kumas (2007) ).
Furthermore, unlike other studies, the micro nature of our data allows us to investigate the effect of a treaty on the probability an affiliate exists in a particular host country. Here we do find a positive impact of treaty formation on the probability of the existence of a subsidiary. Combining these results suggests that even if a treaty does not affect the desired size of investment, it can affect the attractiveness of one host country over another. This might be the case if MNEs are assured by the tax certainty that a treaty creates for even if this does not affect the marginal decisions of a firm after entering, it reduces the overall risk of entry.
We then go on to show to investigate the impacts of treaty formation on the composition of affiliate sales, i.e. whether affiliate sales are generated within the host or from exports. On the whole, we find little impact of treaties on the platform export behavior of MNEs. There are however significant changes in trade between the affiliate and the parent country (Sweden).
Thus, our results combine to suggest that although treaties may reduce the perceived risk of entry, they nevertheless give a MNE cause to restructure trade flows to reduce the profitability of the affiliate relative to the parent. This result is most clear for vertical activities and for MNEs where the affiliate trade levels are fairly low. In addition, the impact of treaties on intra-firm trade is mitigated by tax sparing treaties which allow greater influence of host country tax incentives. Therefore, to the extent that treaty formation is costly, this is best weighed against the value generated by new affiliate creation rather than increases in the tax base of inbound MNEs.
The closest antecedent to our results is Clausing (2003) . In that paper, she considers intrafirm trade as it depends on the host tax using two types of country-level data on US-owned MNEs. First, using data on affiliate imports from the US and exports to the US, she calculates the trade balance for intrafirm trade flows and finds that the trade balance is smallest between the US and low-tax countries. This suggests that US-owned affiliates in low-tax host nations import less from and export more to their US parents. Second, she calculates the sales of the affiliates in a given host to other foreign affiliates finding that this is smallest for high-tax host countries. This is comparable to our results for the host tax which indicate that exports both overall and to third nations fall in the host tax. She, however, does not use actual affiliate level data as we do nor does she consider the impact of tax treaties. Thus our results add to hers by utilizing affiliate level data (potentially avoiding the problems created by aggregating across firms), by analyzing 6 the impact of tax treaties on affiliate trade, and by considering the behavior of non-US owned MNEs.
The rest of the paper is as follows. Section 2 presents a simple model of the MNE in order to demonstrate why a treaty could affect affiliate exports. Section 3 describes the data we use in our analysis and describes our empirical specification. Section 4 presents our results on investment decision, the levels of affiliate activity and the composition of those activities.
Section 5 concludes.
A Model of Tax Treaties and Affiliate Trade
To illustrate how the introduction of a tax treaty can affect affiliate sales and trade, this section presents a simple model of a MNE. This firm produces in two countries, the parent country (Sweden in our data) and a host country. Note that we take investment as a given and do not model the extensive margin. 7 It sells its output in the host and in a third market. We characterize the non-host sales as taking place in a third market in order to streamline the discussion. Nevertheless this is not necessary as these sales can take place at home or in both the home country and a third market with similar results. In fact, our empirical investigation examines precisely whether a treaty changes exports back to the parent or exports to third countries. 8 Production in the parent is X . For simplicity, we assume that all of this is exported. 7 The model could be extended to include this decision. In doing so, one direction would be to model the firm"s choice as an investment decision made under uncertainty about the host tax. If a treaty increases the host tax rate, it would reduce the value of the subsidiary given investment. However, if the treaty also reduces uncertainty over the host tax, this would encourage investment by a risk-averse investor. Thus, it could be the case that a treaty both encourages the establishment of a subsidiary while simultaneously encouraging the parent firm to manipulate trade flows to shift profits out of the subsidiary. This is the pattern we find in our data. 8 Several other papers model the choice between importing from the parent or using local production to service the host market. Clausing (2003) models an affiliate that imports final goods from the parent for sale in the host. More complicated versions, such as Madan (2000) , allow for imports of intermediates and /or final goods production from the parent. The standard result from these models is that an increase in the host tax replaces local production with Production in the host is the sum of l , which is sold locally, and x , which is sold in the third market. The demand curve in the host is:
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while that in the third market is:
The cost of parent production is () CX while that in the host is () c l x  . Both of these functions are increasing and convex. For simplicity we assume no trade costs. In addition to these variable costs, the firm faces parent and host fixed costs of F and f respectively. Finally, the firm pays an average effective profit tax T on its parental profits and an average effective profit tax t on its host profits. 9 A broader interpretation of these effective tax rates would include not only statutory tax rates (although these may be a dominant force within them) and other tax regulations, but also risk, the relative value of profits declared in one location versus the other, and so on. This latter tax rate is affected by the introduction of a tax treaty due to the impact of a treaty. To streamline discussion and in line with previous results on the level of FDI, we assume that the introduction of a tax treaty increases the effective host tax. However, this is merely for expositional purposes.
In addition to its real activities, the firm can "import" from its parent. For simplicity, we simply model this as a tax avoidance measure, i.e. a transfer of an amount of income I out of the home production. Madan (2000) shows that there can still, however, be a rise in host sales depending on the assumptions regarding transfer pricing.
8 host into the parent. This is done at an increasing, convex cost of () EI . 10 For the firm to choose a positive level of imports, it must be the case that tT  . Note that under the broader notion of these taxes, this simply means that a dollar of profits declared in home is more valuable than a dollar of profits declared in the host, not necessarily that the host statutory tax exceeds the home statutory tax. These costs are assumed to be deducted from the host profits and could represent both actual importation costs (such as of intermediate inputs) or the costs of restructuring cash flows within the firm to reduce tax liability.
The firm's worldwide profit is:
From (3), the equilibrium conditions for parent exports, host exports, local sales, and imports are (dropping the arguments of the cost functions):
and
We assume that parameter values are such that corner solutions are avoided. From these four conditions, we can derive the following results.
Proposition 1: Suppose that a tax treaty increases the effective host tax. Then the introduction of a treaty will lower affiliate exports and raise parent production, local affiliate sales, and imports.
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Proof: By direct calculation:
The intuition for these results is straightforward. When the tax rate on host profits increases, the MNE reduces host exports and replaces them with parent exports. 11 This decline in host exports redirects some of this production to the local host market. Thus, the imposition of a tax treaty that increases the effective host tax rate due to information sharing and limits on treaty shopping (both of which are reductions in the firm's ability to shield profits from taxation) reorients the affiliate's production towards its local market. 12 Finally, the increase in the effective host tax encourages the firm to shift profits from the affiliate to the parent through increased imports. Note that this latter effect could result from an increase in transfer pricing (an increase 10 in the reported value of imports without a change in real economic activity), a shift towards importing more intermediate inputs from the parent (a change in real economic activity that shifts income even at arms-length prices since marginal costs are increasing), or both.
In order to tie this result into the empirical work on tax treaties, however, it is necessary to translate from quantities of affiliate output ( l and x ) into values ( Px and pl ). Looking at the value of affiliate exports, we see that (using (5)):
thus, the value of affiliate exports falls as the host tax rises. Turning to the value of affiliate sales, we see that:
indicating that a rise in the host tax reduces the total revenue generated by the affiliate. If a tax treaty raises the average effective tax in a host country, then this would be one explanation for the negative effect sometimes found from a tax treaty on affiliate sales (e.g. Blonigen and Davies, 2004) . Note that by combining (12) and (13), it is easy to show that the fall in total affiliate sales is greater than the fall in exports, thus the export share (i.e. exports divided by total affiliate sales) falls with the treaty. Finally, since imports rise as affiliate sales fall, the import share rises with the treaty. These results are summarized in Proposition 2.
Proposition 2: Suppose that a tax treaty increases the effective host tax. Then the introduction of a treaty will lower the share of affiliate exports in total affiliate sales and raise the share of imports in total affiliate sales.
Data and Empirical Approach
In this section, we begin by describing the source of our firm level data and Swedish tax treaties. This is followed by a description of the empirical specifications and data we use to study the various aspects of MNE behavior.
The RIIE Survey on the Foreign Activities of Swedish Multinationals
To examine the effect of tax-treaties on FDI we use unique micro data on affiliates to Swedish Multinational firms. This section briefly describes these data.
Our data come from the Research Institute of Industrial Economics (IfN) which has conducted eight surveys of the foreign activities of Swedish Multinational firms in the years 1965, 1970, 1974, 1978, 1986, 1990, 1994, and 1998. 13 The purpose of the surveys has been to study all Swedish firms meeting the following criteria: (i) the firm"s main activity should be within the manufacturing sector, (ii) the total number of employees should be at least 50, and (iii) the firm should have at least one producing affiliate abroad and the domicile be located in Sweden. To gain an appreciation for the coverage of the surveys, consider Table 1 which reviews the number of firms and affiliates taking part of the survey. As can be seen, the answering rate is very high both among firms and their affiliates. There is a slight decline in 1998 but the answering rate is still high, almost 80 percent. In the earlier surveys about 70% of the firms remain in two consecutive surveys, whereas in the later surveys, only about half of the firms remain in the sample in two consecutive surveys. This may reflect the decline in answering rate but also mirrors that in the 1990s, regulations against foreign acquisitions of Swedish firms where lifted. A number of large Swedish MNEs such as Pharmacia, Astra, Volvo and SAAB where also acquired by or merged with foreign firms.
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Swedish multinationals dominate Swedish manufacturing activity. In 1990 MNEs accounted for more than 50 percent of Swedish exports, about 25 percent of Swedish total manufacturing employment and roughly 90 percent of R&D expenditures (Svensson, 1996) . The importance of their foreign activities has increased. As Figure 1 illustrates, overseas employment by Swedish MNEs increased from slightly above 30% in 1965 to almost 70% in 1998.
In 1998 These investments are likely to be driven by market-seeking (horizontal) FDI. Developed countries attract the bulk of investments, a pattern not unique for Swedish multinationals. For developing countries, Swedish firms have traditionally had significant investments in Latin America, in particular Brazil, in response to import-substituting policies. In the 1990s, there is evidence of cost-driven (vertical) FDI growing in importance, and affiliate employment emerging in the Eastern European countries such as Estonia, Hungary and Poland. Swedish firms are also starting to invest in China. There is a large percentage increase in both the number of firms and the number of affiliates in almost every host over time.

A great advantage of our data on affiliate activities is that intra-firm trade can be studied.
For example, as Figure 2 illustrates, we can decompose affiliate total sales in several ways, such as into goods assembled at the affiliate (i.e. production) and sales not assembled by the affiliate (i.e. direct sales). A further distinction can be made between sales for exports and sales for the local market. Exports, in turn, can be broken up into sales to Sweden and those to other countries than Sweden, e.g. platform exports. We can also decompose imports into imports for further procession. i.e. inputs, and finished goods for resale.
Figures 3 through 6 decompose our data on intra-firm trade in these ways. Figure 3 shows the decomposition of total affiliate sales into goods assembled in the affiliate and goods simply imported for resale. As we can see, production activities dominate with over 75 percent of sales originating from assembly, a pattern that is quite stable over time. The destination of these sales, however, has experienced change. In Figure 4 , there is a clear pattern that affiliates over time are becoming more export oriented. This mirrors globalization and highlights the increasing importance of intra-firm trade. Looking at the destination of these exports in Figure 5 , we see that the increasing export intensity of affiliates is driven by exports to other countries to Sweden. This is perhaps not surprising given that Sweden is a small home market. Finally, Figure 
Tax Treaties
Let us now turn to which host countries entered into tax treaties with Sweden during the sample period. from Swedish tax to the same extent as if the subsidiary had been located in Sweden. Swedish tax treaties most commonly use the method of credit to avoid double taxation. Credit is calculated according to the internal law, which provides a generally favorable foreign tax credit rule overall. However, if a treaty grants a higher tax reduction than the internal law, the treaty overrides. A common alternative is the exemption method, which is often provided in a treaty for certain income, even if credit is the main method. The tax treaties also ensure that the authorities of the two countries will exchange information that is relevant to an application of the treaty or to put a stop to fraud or tax evasion. As discussed above, this latter provision may be an important facet of a treaty since it may reduce the incentive to use an affiliate as an export
platform.
An additional feature of Swedish treaties is that a significant number of them with developing countries also include tax sparing provisions. Under these provisions, Sweden agrees to use the host statutory tax for the calculation of foreign tax credits even when the firm is granted a special, low tax rate as an investment incentive by the host (see OECD, 1998, for a discussion of tax sparing). This then allows for greater effectiveness of host tax incentives which would otherwise be limited by the MNE"s Swedish tax obligations. 
Empirical Approach
In our empirical analysis, we wish to investigate three items: the probability of investment, the level of investment and trade, and the share of imports or exports in affiliate sales. Here we present our baseline specifications.
We start our investigation by estimating the effect of a tax treaty on the probability that an affiliate exists in a particular host country. Although our model took investment in the host as given, it is certainly possible that even if a treaty does not affect behavior conditional on entry it affects the probability of investment. While the effects of tax rate on the investment decision have been considered in a number of papers, including Head and Mayer (2004) which uses firm level data, to our knowledge this is the first time the effects of tax treaties on the extensive margin have been investigated.
To this end, we consider binary variable Affiliate ,i,j,t which is equal to one if the Swedish firm i, has an affiliate in the host country j in year t and zero otherwise. This is regressed on our variable of interest, a dummy variable TREATY j,t which is equal to one if there is an effective tax treaty between Sweden and country j in year t and other covariates drawn from the previous MNE literature on first time entry 18 . This yields the specification:
where X i,j,t are the additional regressors, some of which are country-or firm-specific, and ,, Year respectively). Note that the use of country dummies eliminates the need for controls such as distance between country j and Sweden.
We then follow this by analyzing the impact of treaties on the level of economic activity by affiliates of firm i in a country j in year t. 19 Here we use:
We consider several level choices: total sales, sales from local production, sales from resale of imported final goods, local sales, exports, exports to third countries (platform), exports back to 18 See Blonigen (1997) , Norbäck (2001) , Yeaple (2005) and Tekin-Koru (2006) for example. 19 Note that we are not explicitly conditioning on the entry decision in these results and therefore acknowledge that the results must be interpreted as conditional on there being affiliates in that country in that year for a given firm. In other word, we avoid using a two-stage Heckman estimation because we do not investigate the entry decision of the firm. That would require aggregating the affiliate level data to firm level data and we would not observe the plant level trade flows. In any case, taking entry as given brings the empirics of this section more in line with our theory, where entry was assumed.
Sweden (vertical), total imports, imports of intermediate goods from the parent, and imports of final goods from the parent.
Finally, we turn to share regressions, using the specification:
Here, we consider the share of the various measures of exports and imports relative to total affiliate sales to understand how the orientation of an affiliate might vary with the existence of a treaty. Norbäck et al. (2007) show that using shares as the empirical measure excludes the effects of the change in the product variety within an existing affiliate and other omitted affiliatespecific variables which are time invariant. Thus, these results may be more robust than our level results.
The country level controls in our analysis originate from the standard gravity framework and our sign expectations for these variables come from that framework. 20 Note that since we use
year dummies in our specification, we do not include information on the source country (Sweden) since it does not vary across firms. We proxy the host country market size by real gross domestic product (GDP j,t ) of country j in year t. 21 We control for trade barriers by using various dummy variables that indicate whether a country belongs to a regional trade agreement (ASEAN j,t , CACM j,t , CEFTA j,t , EU j,t , MERCOSUR j,t and NAFTA j,t which we collectively refer to as RTA dummies (which equal one when a country is a member and the agreement is in force and equal zero otherwise) and by the host country openness measure (OPEN j,t ) which is the ratio of exports plus imports per nominal GDP. The labor costs in the host country are picked up by GDP per capita (GDPCAP j,t (2005) for a recent overview. 21 In unreported results, we used the foreign market potential variable of Hanson (1998) which is the distanceweighted sum of GDP. This is intended to capture third-country effects. This was not significant in our results and was therefore omitted from the presented specification. in an effective treaty and 0 otherwise. We expect tax sparing provisions to positively affect the level of economic activity by the affiliate in the host country. 24 In addition, since tax sparing increases the value of tax incentives provided by the host, we expect them to mitigate the MNE"s desire to shift profits to the parent when a treaty becomes effective, i.e. TAX SPARING should have a positive coefficient in the export share regression and a negative coefficient in the import share regression.
Turning to firm-level variables, we include a measure of fixed costs in terms of plant scale (SCALE i,t Hines (2001) provides evidence suggesting that tax sparing positively influences the level and location of FDI using data on Japanese and American outbound FDI in large sample of countries. Azémar et.al (2007) again find evidence that tax sparing provisions positively influences the location of Japanese FDI even after having taken reverse causality into account.
the period under consideration. The data come from the Statistics Sweden. We expect a negative influence of SCALE on the probability of new investments but no effect on the level of FDI and share of trade equations. We use total sales of the group, FSIZE j,t as an indicator of the size of the MNE and its experience abroad. The expected sign of this covariate is positive. We proxy firm specific assets by the research and development intensity (R&D j,t ) of the mother firm. It is calculated as the share of total expenditure on R&D in sales. This variable"s effect on the probability, the size and the composition of FDI is ambiguous 25 . The knowledge of local business conditions is picked up by the previous experience (EXPERIENCE j,t ) in the host country. This is a dummy variable which takes value one if the Swedish MNE had an affiliate in this country before and zero otherwise. Previous experience is expected to positively affect the entry probability but not the level or the composition of sales. Another variable that we use to control for the local conditions is the age (AGE j,t ) of the affiliate under consideration. AGE is calculated by subtracting the year of establishment from the current year and it is expected to positively affect the level of activity. Finally, we use a dummy variable (PRODAFF j,t ) to proxy the purpose of establishment. It takes value one if the affiliate was established as a salescompany and value zero if it is established as a production unit. Note that this variable seems to indicate that the affiliate is more directed towards local sales. This variable is important because it gives us information on the initial intent of the mother firm. The interpretation of the sign of this variable will closely hinge on the signs of other covariates. In our estimations we also use the OECD taxonomy of industries (Resource Intensive, Labor Intensive, Scale Intensive, Differentiated Goods and Science Based) to account for the industry specific effects that we cannot observe in our data. It is important to note that these do change for an affiliate over time. Table 3 gives descriptive information on all the covariates discussed in this section. From these baseline specifications, we utilize various alternatives, including the use of industry dummy variables, firm dummy variables, and interaction terms.
Results

Investment Decision
We begin with the extensive margin estimations. Table 4 presents the probit estimates of treaty effects on new entry by Swedish multinationals. Column (1) is our base specification with country fixed effects. Columns (2) and (3) include firm and more detailed industry fixed effects (defined up to the five digit level), respectively. All regressions include region and time dummies. The Pseudo R 2 is between 0.49 and 0.54 in Table 4 , indicating a relatively good fit.
TREATY is significant and positive in all specifications in Table 4 , revealing that bilateral tax treaties increase the likelihood of a Swedish affiliate in the host country. This significant treaty effect is a new result. Previously in the literature, researchers generally find either an insignificant or a weakly negative effect of the treaty formation on the level of FDI using aggregate data 26 . Here, we show that tax treaties have a favorable effect on the extensive margin.
This might be the case if the MNEs are convinced about the tax certainty provided by the treaty.
Nevertheless, the economic size of this effect is very small. Calculating the marginal effect shows that if a host county signs a treaty with Sweden this increases the probability that a Swedish firm will invest by 0.1%. Although this is small in absolute magnitude, compared to the probability evaluated at the sample mean of 0.6%, this is nevertheless economically meaningful.
TAX is insignificant across all the specifications, pointing out no effect of host country tax rates on the probability that there is an affiliate in the host country. This supports the findings of the previous literature when country fixed effects are included (e.g. Head and Mayer, 2004) .
Looking at the probit estimations in column (1) to (3) of Table 4 , a larger market size (GDP), a larger firm size (FSIZE) and previous experience (EXPERIENCE) in the host country increase the likelihood of having an affiliate in the country as expected. The regression with firm fixed effects in column (2) results in a higher number of significant covariates. GDPCAP is not significant, perhaps due to its proxying for both the skill and the cost of workers. SCALE, which is used to control for the fixed costs of investments is also insignificant. This might be due to the elusiveness of this variable as a proxy for the fixed costs.
Many of the industry dummies are significant in the regression with firm fixed effects.
The probability of having an affiliate in the host country is higher in the labor, scale and differentiated goods intensive sectors. That in the science intensive sector is less common, although the coefficient is insignificant. We expected a decline in the likelihood of having an affiliate when the firm has a high research and development intensity due to the risk of losing the new technology.
Compositional Effects
As illustrated in Figure 2 , the data allows us to make a detailed decomposition of affiliate sales. We therefore turn to the estimation of the compositional effects of tax treaties to test the predictions summarized in Proposition 1. Table 5 reports the OLS estimates of treaty effects on the level of sales, exports, and imports of the Swedish affiliates, both for their total values as well as the value of their various components 27 .
In line with Proposition 1, our variable of interest, TREATY is slightly negative although insignificant in column (1) of Table 5 . This confirms the previous empirical result that tax treaties do not significantly affect the level of FDI (measured by affiliate sales) by using micro data. Even though bilateral tax treaties positively affect the probability of new investments, they have no aggregate or "total" effect on the level of FDI by a firm. This suggests that treaties may not affect a firm"s marginal FDI decision even if they affect the extensive margin of a firm.
Next, we decompose the total sales of an affiliate into different categories. The first breakdown is to decompose total sales into those generated by local production and those from resale of imported goods. The second separates total sales into those generated by local sales and those from exports. Exports themselves can be broken down into platform sales (those to third countries) and vertical sales (those to Sweden). Finally, we can consider total imports or their two components, intermediate good imports and finished good imports. Thus, by breaking the affiliate data into these various components one gets a clear overview of the total effect and the compositional effect.
Columns (2) and (3) report the estimation results for the sales of goods produced by the affiliate and the resale of finished goods imported from elsewhere. TREATY has an insignificant negative (positive) effect on the former (latter). Columns (4) and (5) show local sales and total exports. TREATY has an insignificant negative effect on total exports and yet again insignificant but positive effect on local sales. TAX has similar insignificant coefficients. Columns (6) and (7) report the results for platform and vertical exports. TREATY has an insignificant negative effect on platform exports. In other words, exports to third countries do not change after the treaty.
use OLS in our estimates because, for endogeneity to be a problem in our data, the existence of a treaty would need to depend on the sales or overall exports (imports) of a single affiliate. We do not feel that this is likely. Nevertheless, in unreported IV estimations with credit regulations in the host country as our instrument for a treaty, we find out that our results do not change qualitatively. These results are available upon request.
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Vertical exports, on the other hand, has a weakly significant negative coefficient suggesting a decline in exports back to home country after the treaty goes into effect. This result might be interpreted such that the treaty increases the average effective tax in the host country and the MNE shifts away from this affiliate as a way of servicing the home market as discussed in Proposition 1.
Columns (8), (9) and (10) present results for the total imports and the composition of imports as intermediate and finished goods. TREATY affects all of them positively; however, it is only significant for the level of total imports. As shown in the model, if the introduction of a treaty increases the effective tax rate, this would encourage shifting profits out of the host. One way to achieve this is to import more. Thus, in line with the vertical export result, this is somewhat suggestive of a treaty increasing the effective host tax. However, the estimated increase is an astounding 11 fold rise and therefore there is reason to be suspect of attributing this estimated effect to treaty formation alone.
In unreported results, we also considered the interaction between TREATY and TAX.
Some of the previous literature finds a weakly negative effect of tax treaties on FDI (suggesting transfer pricing), one might expect this effect to be stronger when the affiliate is in a low tax location. We did not find any robust effect of the interaction variable. Although we omitted these results for brevity, they are available upon request. 28
Most of the other covariates exhibit their expected signs, though some are insignificant.
Throughout almost all equations AGE, FSIZE and PRODAFF have significant positive signs, pointing out that Swedish MNEs with more foreign market experience, bigger size and were established as sales affiliates have higher levels of sales, exports and imports. In short, the degree of multinationality matters. GDPCAP, the level of host country development, matters for the total affiliate sales, production and platform exports but not for other compositions of those sales.
The fit of regressions measured by the R 2 ranges from 0.47 to 0.68.
When we look at the panorama of the results in Table 5 there is no evidence that the level of FDI is affected by the bilateral tax treaty going into effect. These results then confirm the findings of the current literature on the effects of tax treaties on FDI and add to it by using firm level data and by exploring the impact of these treaties on the investment and sales behavior of the MNE. There is some evidence, however, suggesting that the composition of sales shift in a way that reallocate profits to the parent country.
Export and Import Shares
To further explore our results from the previous section, we use the share regressions, which are a way of controlling for the endogeneity of sales levels. For example, if there is a shock that increase both sales and exports proportionally, although this might bias the level estimates, it would wash out in the share estimates. This approach thus cleans out omitted affiliate-and firm-specific variables which are not time invariant 29 . One result of our model is that the fall in the value of affiliate exports should be larger than the fall in the value of total affiliate sales. Therefore, the ratio of the value of affiliate exports to total affiliate sales should decline after a tax treaty is signed if a treaty raises the effective host tax rate. In line with Proposition 2, we expect export shares to fall and import shares to rise following the introduction of a treaty. 29 Another likely problem with OLS which we have not discussed is the omitted variable problem. Countries which switched to tax treaties in our sample period might have switched to other policies which might affect the sales or exports of the affiliates. However, if the tax treaty is a part of a movement towards more international ties, one would imagine export intensity to rise, not to fall, thus, if anything our results are biased towards zero. Different from the existing literature, here we observe a statistically and economically significant effect of tax treaties on the firm behavior, one that is consistent with a treaty increasing the effective host tax.
To explore these results more deeply, we examine whether the treaty effects vary across different types of affiliates. To this end, we introduce a new dummy variable PROD which takes the value of 1 if the affiliate reports production and zero otherwise. Note that the affiliates always report sales in our sample. If we find a significant and positive interaction term (TREATY*PROD), it would mean that the export reduction is larger for those affiliates which only report sales without giving information on whether or not these sales where assembled by the affiliate. If the affiliate exists solely for resale (as might occur if a primary reason for its existence is tax avoidance), then this would be suggestive evidence for a reduction in tax evasion when the treaty becomes effective. Columns (3) and (4) present the specification with the TREATY*PROD interaction. The coefficient of this term although insignificant is negative in the vertical export share estimation and positive in the platform export share estimation. In this specification, we see no significant effect of tax treaties on the export behavior of the affiliate.
We continue testing the robustness of this result by introducing an additional dummy variable, LOWEXP, which takes the value 1 if the export share of the affiliate is less than 10% 26 and 0 otherwise 31 . If the primary purpose of an affiliate is to gain access to local consumers, then it is possible that changes in the effective host tax affect such a firm"s exports more than one highly geared towards international markets, leading to a greater decline in exports relative to affiliate sales for the low exporter. Columns (5) and (6) present the specification with this TREATY*LOWEXP interaction. Once again we find no significant impact of a treaty on the platform share; however, it still has a significant negative effect on the vertical share.
Furthermore, the decline is greater for firms that export little back to Sweden. If the affiliate"s export share is less than 10%, then the decline in the vertical export share is 82%; otherwise it is 70%.
Turning to the other controls, it is worth recognizing that although it is not significant, TAX carries the theory predicted negative coefficient in every case. Not surprisingly we find that the host country market size (GDP) and being established as a sales affiliate (PRODAFF) reduce the platform export intensity as would happen if the affiliate exists primarily to serve local consumers. Conversely, OPEN positively affects the platform export share, indicating greater access to international markets increases the international orientation of affiliate sales. Openness, on the other hand, negatively affects the vertical export shares. Platform export shares in scale intensive, science based and differentiated goods intensive sectors are also lower than those in other sectors.
Next we turn to our estimates of import shares. Given the results of Proposition 2, here we anticipate a positive effect of a tax treaty. Table 7 shows the OLS estimation of the effects of tax treaties on the composition of affiliate imports as a share of sales. Columns (1), (3) and (5) report the input imports shares whereas columns (2), (4) and (6) report the finished goods imports shares. In line with Proposition 2 TREATY increases the import shares; however it is 31 We use other benchmark values (20%, 30% and the sample mean) and our results do not change qualitatively.
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only significant for imports of inputs. This is consistent with an attempt to shift profits out of a new treaty country. After a tax treaty, our estimates suggest that the Swedish affiliate triples its intermediate goods imports from Sweden. This result is matches the significant negative impact of TREATY on vertical export shares. Thus, the impact of tax treaties seems to be not on the level of affiliate sales, but on the degree of vertical interactions between the parent and the host parts of the MNE.
This finding does not vary according to whether or not the affiliate reports production. It does, however, seem to be most important for affiliates that import less than 10% of their total shares (as in columns (5) and (6) which use a dummy variable LOWIMP which is defined analogous to LOWEXP). In fact here we find a weakly significant but positive effect for imports of intermediate goods. This finding would be consistent with a setting in which a treaty increases the effective host tax, encouraging profit shifting and where the firm is able to adjust its behavior with the greatest ease when it is initially importing a small amount relative to its overall activities.
Tax Sparing
Since our sample consists mostly of developing countries (with the exceptions of Australia and Luxembourg) and Sweden has a tax credit system, in this section we distinguish treaties with and without tax sparing provisions when measuring the effects of tax treaties on FDI. With tax sparing, the effective host country tax is not bounded from below by the Swedish tax because during a tax holiday Sweden treats the host tax as if it had not fallen when calculating the firm"s tax credits. As such, for treaties with sparing, we would expect that relative to treaties without it: i. more economic activity, ii. less need to reduce exports (i.e. less need to move profit generating activity out of the host), iii. less need to increase imports. Table 8 repeats the regressions in the previous tables with TAX SPARING 32 . The first two columns report the probit results with firm and industry fixed effects, respectively. The results show that probability of having an affiliate in the host country is not significantly affected by the existence of tax sparing provisions. Our previous finding about the significant and positive impact of TREATY on this probability remains intact.
The next five columns report the levels regressions. As expected, the economic activity in terms of total sales, column (3), and production, column (4), significantly increases. This is consistent with the previous literature"s findings regarding the effects of tax sparing provisions on FDI. The economic magnitude of tax sparing"s impact is non-negligible. Total sales, for example, goes up by 81% after the introduction of a tax treaty with sparing provisions. Columns (5) and (6) show the level results for total exports and platform exports. Again, tax sparing provisions have a significant and positive impact. As column (6) indicates, no significant impact of tax sparing is found for imports, however. One notable change relative to the earlier results is that the addition of TAX SPARING to the regressions improves the significance of TREATY. In contrast to Table 5 , TREATY is now a significant determinant of all three trade measures with a sign that is consistent with our theory. Also consistent with our expectations, tax sparing reduces the impact of the treaty (although it is significant only in the export regressions).
The last four columns present the shares regressions for low levels of exports and imports. Our previous results in terms of the direction of the effect remain the same, however, the significance of our treaty variables is somewhat less. In particular, the only significant effects are for tax sparing where, consistent with our expectations, tax sparing significantly increases firm platform exports and significantly reduces imports of finished goods.
Conclusion
This paper presents the first firm-level estimates of the effects of bilateral tax treaties.
The use of such data allows us to examine not only on the level of FDI but also on the probability and the composition of firm activities. This gives us a much broader idea of the extent to which tax treaties influence MNE behavior by considering several heretofore unexplored aspects of such firms.
Our results indicate that, given entry, for the most part tax treaties seem to have little effect on the level of FDI activity, measured in levels or as shares of affiliate sales. We do, however, find that tax treaties increase the probability of a Swedish MNE having an affiliate in a given country. Thus, in terms of the level of FDI, the impact of tax treaties seems to be greatest along the extensive margin, not the intensive margin. While there is no guarantee that the lessons learned from this study of Swedish firms applies universally, our results suggest that the impact of treaties might be greatest due to their impact on issues of uncertainty, not by adjusting the effective tax rates firms face. This is in fact the argument of Jones (1996) .
We do, however, find an impact of treaties on MNE"s marginal trade decisions. Here, we find evidence suggesting that the introduction of a treaty leads the firm to change its trade behavior in a way that lowers the profits reported in the host. This is primarily achieved by manipulating intra-firm trade and is consistent with the idea that a tax treaty raises the effective host tax due to increased information exchange or stricter transfer pricing regulations. This result is strongest for trade between the parent and the affiliate. Furthermore, we find stronger effects of treaties when affiliates trade small amounts relative to the scale of their overall operations.
Thus, it is our hope that this analysis adds insight into the debate on tax treaties and the overall behavior of multinational firms. Note: All regressions include country, RTA, and year include region and time dummies. Standard errors are in parentheses. ***, ** and * denote significance at 1%, 5% and 10%, respectively. 44 1965 1970 1974 1978 1986 1990 1994 1998 1965 1970 1974 1978 1986 1990 1994 1998 Year (survey) 
